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AbstrAct
Objectives To use routine data capture from hospitals in 
England and Wales to identify whether there has been an 
increase in the annual numbers of children newly certified 
sight impaired in England and Wales between 1999/2000 
and 2014/2015 and to examine causes of certifiable sight 
impairment in children certified in 2014/2015.
Design A cross-sectional study including an analysis of 
all certificates of vision impairment completed in hospitals 
in England and Wales each year between 2007/2008 and 
2014/2015 and all certificates completed in hospitals in 
England and Wales in 1999/2000.
Participants Certificates for all individuals aged 16 
years or less at the time of certification in England and 
Wales for each financial year between 1 April 2007 and 
the 31 March 2015 and for individuals aged 15 years 
or less for the year ending 31 March 2000. We obtained 
information on the main cause of certifiable sight loss for 
all children certified in 2014/2015. We estimated crude 
and sex specific incidence estimates with 95% confidence 
intervals computed by Byars method.
results In 1999/2000, the estimated incidence (95 % 
CI) of certification was 8.2 (7.7 to 8.8) per 1 00 000. In 
2007/2008, the estimated incidence was statistically 
significantly higher at 10.1 (9.5 to 10.7). Since then a trend 
of increasing incidence with time has been observed until 
2014/2015 when an estimated incidence of 13.3 (12.6 
to 14.0) was observed. Hereditary retinal dystrophies, 
cerebral visual impairment and nystagmus were the most 
common single causes of certifiable sight impairment in 
children in 2014/2015.
conclusion Our findings show that in England and 
Wales there has been an increase in the number of 
children newly certified sight impaired by consultant 
ophthalmologists since 1999/2000. This mirrors our 
previous findings based on data originating within social 
service departments.
IntrODuctIOn
Prevention of sight impairment in children is 
an international priority.1 A study conducted 
during 2000 estimated that nearly six chil-
dren per 10 000 children born in the UK will 
be severely sight impaired by their sixteenth 
birthday.2 Many countries lack contemporary 
data about the incidence of sight impairment 
but the UK has a routine data collection 
system providing information on sight impair-
ment which dates back to 1851.3 In the UK, 
when an individual’s vision falls or is below a 
certain level, they may be offered registration 
as severely sight impaired (SSI: blind) or sight 
impaired (SI: partial sight). Registration for 
blindness or partial sight is the mechanism by 
which social service support for vision impair-
ment is initiated but it also allows figures on 
the numbers newly sight impaired by cause 
to be collated. The system has evolved over 
time but since 2003, in England, Wales and 
Northern Ireland registration has been initi-
ated by completion of a Certificate of Vision 
Impairment (CVI) by a consultant ophthal-
mologist. When a CVI is completed, one copy 
is sent to the child’s social service depart-
ment where it triggers a needs assessment 
and if consent is provided by the patient or 
carer, they are formally placed on a register 
with their local social service department. 
Registration may bring financial and prac-
tical benefits to the patients and there is 
evidence that in children early interventions 
can decrease risks of delayed development 
in motor, cognitive, language and social 
domains.4 In England and Wales, a copy of 
the CVI is sent to the Certifications Office for 
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strengths and limitations of this study
 ► Strengths include nationwide coverage, collection of 
uniform data fields with prespecified tick boxes and 
consistent definitions of sight impairment.
 ► Limitations include comparisons across two slightly 
different data collection forms and an interruption in 
data collection between 2000 and 2007.
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epidemiological analysis. The Certifications Office, based 
at Moorfields Eye Hospital, London operates under the 
auspices of the Royal College of Ophthalmologists and 
provides data to Public Health England and the Welsh 
Government.
In 2013, we reported on an increase in registrations 
for sight impairment in children in England.5 This anal-
ysis was based on information reported by the Health 
and Social Care Information Centre, based on triennial 
returns provided by councils with social service responsi-
bilities. People with a CVI choose whether to be included 
in their local authority’s register which means that not 
every child for whom a CVI is completed is recorded on a 
local authority register.6 Data relating to new registrations 
is captured in England but not in Wales, so our previous 
analysis was for England alone.
An alternative way of investigating temporal change 
over time in childhood vision impairment is to examine 
certification rates rather than registration rates. This 
allows examination of both Welsh and English data and 
is based on the medical certificate completed by the 
consultant ophthalmologist. This study was conducted 
to explore whether there has been an increase in the 
number of certifications for sight impairment in children 
over time and to ascertain the most common causes of 
certifiable sight impairment in children in 2014/2015.
MethODs
Approximately 24,000 CVIs arrive at the Certifications 
Office yearly. Patients provide written consent to certi-
fication and to their data being sent to the Certifica-
tions Office for epidemiological analysis. No additional 
consent was therefore sought. Data are transcribed from 
the paper certificates by trained data coders and entered 
into a database using a computer system which was devel-
oped during a Guide Dogs funded research project. A 
research assistant performs weekly validity checks and 
double data entry is conducted on a random sample of 
the data to ensure coding and consistency. Data captured 
include age at certification, gender, location, cause 
of certifiable visual loss and visual status – whether the 
patient is classified as severely sight impaired (SSI, blind) 
or sight impaired (SI, partially sighted). It is not easy to 
define certifiable visual loss in children. Children’s vision 
develops over time and in very young babies, an accu-
rate measure of visual acuity is not possible.7 Guidance 
(online appendix 1) is provided to assist the ophthal-
mologist which specify consideration of factors which 
contribute to visual function such as the best corrected 
visual acuity and visual field of the better-seeing eye. It 
should be noted, however, that this guidance allows the 
certifying ophthalmologist to make an holistic decision 
as to whether that child should be certified as severely 
sight impaired or sight impaired. Part C of the CVI form 
collects information on the cause of visual loss. It contains 
a picking list of common diagnoses (mostly adult), a 
text field for conditions not covered within the list and 
instructs the person completing the form to select main 
cause using an asterisk or circle. An optional paediatric 
diagnostic form on children is available from the Royal 
College of Ophthalmologists.
The Certifications Office provided figures on the 
numbers of children newly certified for each financial 
year by age, sex and devolved nation between 2007/2008 
and 2014/2015. Prior to introduction of the CVI, the 
certificate which initiated registration was known as the 
BD8. While BD8 data were not routinely sent to the Certi-
fications Office, a grant was secured in 2003 which allowed 
BD8s completed during the year ending 31 March 2000 to 
be transferred from the Office of National Statistics to the 
Certifications Office for data entry and analysis.8 These 
data were captured in a similar fashion to data captured 
after 2007 with double data entry conducted on 5% of the 
data to ensure data validity.8 No certification data were 
transferred from paper certificates to electronic format 
between 2000 and 2007 which covered the transition 
period from the BD8 to the CVI. CVI but not BD8 data 
allowed for analysis by devolved nation. Causal data were 
provided by the Certifications Office for all children certi-
fied in the year ending 31 March 2015.
The incidence of certification was computed using as 
denominator age and sex specific mid-year population 
estimates from censuses since 2000 derived from the 
UK Office for National Statistics. Confidence intervals 
were computed using Byars method using Excel.9 Byar’s 
method gives very accurate approximate confidence 
intervals for counts based on the assumption of a Poisson 
distribution.9
results
Table 1 presents crude estimates with 95% confidence 
intervals of the incidence of certification in children for 
England and Wales combined, stratified by certification 
status (SSI, SI or both including not specified). figure 1 
presents these data graphically. table 2 presents sex 
specific estimates of the incidence of certification in chil-
dren with 95% confidence intervals data for England and 
Wales combined. table 3 presents combined CVI figures 
for England and Wales. The median (IQ) age at certifi-
cation was computed for each year. table 4 presents the 
main cause of certifiable visual loss by visual status (SSI 
or SI) for children certified during the year ending 31 
March 2015. The number of children is shown as is the 
proportion of SSI or SI certifications. figure 2a and b 
present these data graphically.
Table 1 shows that number of certificates has increased 
over time. Lower figures are seen for 1999/2000 than in 
2007/20008 but it is important to note that the figures 
for 1999/2000 are for children aged 15 or less. It is clear 
however that the numbers newly certified in 2007/2008 
are statistically significantly lower than those for 
2015/2015 as evidenced by non-overlap of confidence 
intervals. This is seen for certificates overall and for SSI 
and SI. Table 2 shows that in each year, certification rates 
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Table 1 Numbers of new certifications and crude estimates of the incidence of certification with 95% confidence intervals per 
1 00 000 children in England and Wales
Year ending
SSI SI Total*
N CR 95% CI N CR 95% CI N CR 95% CI
2000† 328 3.1 (2.7 to 3.4) 520 4.9 (4.5 to 5.3) 876 8.2 (7.7 to 8.8)
2008 439 4.0 (3.6 to 4.3) 616 5.6 (5.1 to 6.0) 1117 10.1 (9.5 to 10.7)
2009 471 4.2 (3.9 to 4.6) 635 5.7 (5.3 to 6.2) 1134 10.2 (9.6 to 10.8)
2010 461 4.1 (3.8 to 4.5) 580 5.2 (4.8 to 5.6) 1077 9.7 (9.1 to 10.3)
2011 537 4.8 (4.4 to 5.2) 615 5.5 (5.1 to 5.9) 1185 10.6 (10.0 to 11.2)
2012 604 5.4 (4.9 to 5.8) 666 5.9 (5.5 to 6.4) 1294 11.5 (10.9 to 12.1)
2013 536 4.7 (4.3 to 5.1) 731 6.4 (6.0 to 6.9) 1300 11.4 (10.8 to 12.1)
2014 637 5.6 (5.1 to 6.0) 845 7.4 (6.9 to 7.9) 1501 13.1 (12.5 to 13.8)
2015 614 5.3 (4.9 to 5.8) 890 7.7 (7.2 to 8.2) 1530 13.3 (12.6 to 14.0)
*Total: including visual status (SI or SSI) not specified
†2000: age 15 and under
Figure 1 New certifications of severe sight impairment (SSI) and sight Impairment (SI) and total, crude rates per 1 00 000 
children in England and Wales and 95% confidence intervals.
were slightly (although not statistically significantly in 
most years) higher for boys than girls. Increases are seen 
in both genders. When data are examined by devolved 
nation (table 3), a different pattern in observed in 
Wales than in England but numbers for Wales are much 
lower than for England and all estimates for Wales lie 
within the 95% confidence intervals for England. The 
median age at certification was 5 years for each year 
assessed and so there was no evidence that the age at 
certification has changed over time. table 4 presents 
the common single causes of certifiable sight loss for 
children certified in 2014/15. In 15% of cases the 
consultant ophthalmologist was unable to determine 
a single main cause. Hereditary retinal dystrophies 
were the most common single cause of both SSI and SI. 
Disorders of the visual cortex and brain was the next 
most common single cause in SSI, while nystagmus and 
other irregular eye movements were the second most 
common single cause of SI. The third most common 
single cause was disorders of the visual cortex and brain 
and albinism for SSI and SI. 29 children were certified 
visually impaired due to retinopathy of prematurity in 
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Table 2 Numbers of new certifications and sex-specific estimates of incidence rate per 1 00 000 children in England and 
Wales
Year ending
Boys Girls
N Incidence 95% CI N Incidence 95% CI
2000* 472 8.6 (7.8 to 9.4) 371 7.1 (6.4 to 7.9)
2008 611 10.8 (9.9 to 11.6) 502 9.3 (8.5 to 10.1)
2009 603 10.6 (9.8 to 11.5) 525 9.7 (8.9 to 10.5)
2010 582 10.2 (9.4 to 11.1) 494 9.1 (8.3 to 9.9)
2011 654 11.4 (10.5 to 12.3) 529 9.7 (8.9 to 10.5)
2012 692 12.0 (11.1 to 12.9) 601 10.9 (10.1 to 11.8)
2013 718 12.3 (11.4 to 13.3) 576 10.4 (9.6 to 11.3)
2014 784 13.4 (12.4 to 14.3) 715 12.8 (11.9 to 13.8)
2015 859 14.5 (13.6 to 15.6) 669 11.9 (11.0 to 12.8)
*Year ending 2000: age 15 and under
Table 3 Number of new certifications and country specific estimates of incidence rate per 1 00 000 children in England and 
Wales
Year ending
Wales England
N Incidence 95% CI N Incidence 95% CI
2008 58 9.6 (7.3 to 12.5) 1059 10.1 (9.5 to 10.7)
2009 56 9.3 (7.1 to 12.1) 1078 10.2 (9.6 to 10.9)
2010 74 12.4 (9.7 to 15.6) 1003 9.5 (8.9 to 10.1)
2011 75 12.6 (9.9 to 15.8) 1110 10.5 (9.8 to 11.1)
2012 60 10.1 (7.7 to 13.0) 1234 11.6 (10.9 to 12.2)
2013 53 8.9 (6.7 to 11.7) 1247 11.6 (10.9 to 12.2)
2014 61 10.3 (7.9 to 13.2) 1440 13.3 (12.6 to 14.0)
2015 62 10.5 (8.0 to 13.4) 1468 13.4 (12.7 to 14.1)
2014/15 compared with just 9 children in 2009/10 but 
18 in 2008/9.
DIscussIOn
The main objective of this study was to ascertain whether 
there had been an increase in the number of children 
being newly certified over time in England and Wales and 
to report on common causes of certifiable sight impair-
ment in children.
These data provide strong evidence that there has 
been an increase in certifiable sight impairment in chil-
dren in England and Wales over time. Statistically signifi-
cantly more children were certified sight impaired in 
England and Wales in 2014/2015 than were certified 
sight impaired in England and Wales in 1999/2000 and in 
2007/2008. We previously reported on a trend observed 
with registration data in children in England only.5 The 
previous analysis was conducted using data arising from 
social service departments. The analysis presented here 
has used certification data which arises within hospitals 
rather than social services, examines causes of certifiable 
sight loss and includes Wales in addition to England
It is important to acknowledge that certification rates 
are likely to under-estimate true blindness rates. Certifica-
tion is voluntary and there is no statutory requirement for 
it to be offered although the Royal College of Ophthal-
mologists consider it good practise to offer certification 
to all patients who are eligible. Vision typically improves 
with age and, when diagnosis and/or prognosis is uncer-
tain, some ophthalmologists may wait months or in some 
cases years before offering certification. Determining 
certification status in children with developmental delay 
presents additional challenges which may impact on time 
to certification in children.4 Certification takes place 
within Eye clinics and there is evidence of poor uptake 
of hospital eye care for children with significant visual 
needs.10
For 12 months from January 2000, active surveillance 
was undertaken simultaneously but independently by 
the British Ophthalmological and the British Paediatric 
Surveillance units to identify children younger than 
16 years diagnosed with severe visual impairment or 
blindness (SVI/BL, WHO criteria).2 439 children were 
identified in the surveillance study compared with 328 
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Table 4 Main causes of sight impairment in children certified in England and Wales in 2014/2015
ICD-9 Description SSI SI Total
n % n % n %
191 All malignant neoplasms (excl eye) 13 2 8 1 21 1
270.2 Albinism 22 4 88 10 113 7
Retinopathy of Prematurity 17 3 12 1 29 2
362.7 Hereditary retinal dystrophies (eg, Ushers) 96 16 135 15 231 15
377 (ex 377.7/.75) Disorders of optic nerve and visual pathways 70 11 69 8 140 9
377.7, 377.75 Disorders of visual cortex and brain 90 15 91 10 188 12
379.5 Nystagmus and other irregular eye movements 10 2 95 11 105 7
742 Congenital anomalies of brain & nervous system 34 5 28 3 63 4
743 Congenital anomalies of eye 67 11 83 9 157 10
760 Other congenital anomalies 19 3 26 3 46 3
No information on main cause/ illegible / invalid 18 3 22 2 41 3
Multiple Cause 89 14 140 16 231 15
Other causes 69 11 93 11 165 11
Total 614 890 1530
children in this study. This lends support to the sugges-
tion of CVI figures underestimating true blindness figure 
but is tempered by the fact that our study did not cover 
Northern Ireland or Scotland and by differing definitions 
of sight impairment.
Rises in certification numbers may not indicate rises 
in actual blindness since it is possible that there might 
have been an increase in certification coverage over time 
(ie, more of those who are eligible for certification are 
offered and accept it). There is some suggestion from 
table 1 that better ascertainment might explain some 
of the increase in that figures for 2014 are considerably 
higher than the previous year. It seems unlikely, however, 
that better ascertainment alone explains our observations 
and improvements in the processes were not commented 
on in a recent study conducted by the Royal National 
Institute of Blind People (RNIB) in children.4
In contrast there are plausible reasons for an increase in 
the incidence of blindness in children. This analysis shows 
that the leading cause of certifiable sight impairment in 
children in England and Wales during 2014/16 was ‘hered-
itary retinal dystrophies’ which includes conditions such as 
Retinitis Pigmentosa and Stargardt's disease. Retinal dystro-
phies were found to be a common cause of childhood 
certification in England and Wales when previous data 
were examined.11 Childhood retinal dystrophies have been 
found to be more common in children of Asian compared 
with White ethnicity.12 One possible explanation for this is 
consanguinity which may be more common among some 
ethnic minority groups.13 This might also account for the 
high prevalence of congenital anomalies. An increase in 
ethnic diversity has been observed in England and with 
the proportion of the population describing their ethnicity 
as white decreasing over time.14 The notion that consan-
guinity is associated with higher rates of visual impairment 
in children has been commented on previously when 
higher rates of registration were observed in Bradford than 
in the rest of England.15 A study looking at Danish children 
has shown an increase in the prevalence of generalised 
retinal dystrophy between 1988 and 2011.16 Beertelsen et al 
found that the prevalence of Leber congenital amaurosis, 
Usher syndrome and Bardet-Biedl syndrome had doubled 
and that a possible explanation was a documented history 
of consanguinity in more than one third of children.16 
Prevention/treatment strategies include genetic counsel-
ling and gene therapy.17
Cortical (better termed cerebral visual impairment 
because the pathology is often subcortical) visual impair-
ment was the second most common single cause of certifi-
able severe sight impairment and the third most common 
single cause of certifiable sight impairment in children 
in England and Wales. Children with this problem often 
also have pale or small optic nerves which is why we 
have grouped optic nerve and visual pathway problems 
together. This is seen with increased frequency in low birth 
weight (<2500 g) and in pre term births, the rate of which 
has risen in the UK.18 Improved survival of extremely 
premature babies and children with multiple disabilities 
is also like to contribute to this increase and also to the 
increase in ROP blindness since it is these babies that are 
most in danger of both problems.19 Prevention of cerebral 
visual impairment will probably involve better neonatal 
neuroprotection. For instance improved neuro-cognitive 
outcomes have been demonstrated with brain cooling20 
but visual outcomes have so far largely been neglected. 
Prevention of visual impairment due to ROP depends on 
robust screening programmes and outcomes may improve 
with new treatment modalities.21 Since the retina is part 
of the CNS, common treatments may emerge for cerebral 
visual impairment and ROP.22
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Figure 2 (A) Causes of severe sight impairment in children in England & Wales, 2015/2015. (B) Causes of sight impairment in 
children in England & Wales, 2015/2015.
Nystagmus was the second most common cause of certi-
fiable SI in children. Some treatments have been shown 
to be beneficial in adults with congenital nystagmus23 and 
it may be that earlier intervention will have the chance to 
improve visual outcomes in the future.
One limitation of this study is that single main causes 
of certifiable sight impairment only are reported. Ocular 
conditions which occur commonly with other ocular condi-
tions rendering it difficult to determine a single main 
cause will not feature as a common main cause yet still 
contribute to certifiable visual loss. Mitry et al examined 
causes of certification in children in England and Wales 
in 1999/2000, 2007/2008, 2008/2009 and 2009/2010 and 
investigated both single and multiple causes of certifiable 
sight impairment.11 Adjustment for multiple pathology 
did increase figures for cerebral visual impairment and 
nystagmus slightly more than figures for retinal dystrophies 
but Mitry concluded that analysis which includes multiple 
causes did not reveal major changes in proportions of 
causes than using a single main cause.11
We did not find evidence that the increase observed in 
certification rates over time was due to a change in the 
age of children being certified as evidenced by similar 
median ages of each yearly group.
Certification is the first step in registration which enti-
tles families and children to support and assistance. We 
previously reported on an increase in registration figures 
for children (from 1982 to 2011).4 We believed that this 
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had not been commented on widely because registration 
figures for adults had not shown this trend and children 
account for <1% of all registrations. We advised caution 
with respect to inferring that these trends meant that child-
hood blindness had increased because the CVI is not a 
population based indicator and because we had not exam-
ined causal data. This study demonstrates that certification 
figures mirror registration figures and that the causes of 
sight impairment in those being certified are those which 
are likely to have increased over time. We believe therefore 
that there is evidence that the numbers of children with 
sight impairment has grown in the UK with implications for 
the provision of both preventive and support services.
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